ROCK I regulates Par protein localization and basement membrane deposition during branching morphogenesis  by Daley, William P. et al.
localized specifically to mammalian dendrites, suggesting that regulation
of localized mRNAs contributes broadly to neuronal development and
function. We are using an RNAi screen to examine the role of post-
transcriptional gene regulation in the development of the complex
dendritic trees of Class IV dendritic arborization (da) neurons of the
Drosophila peripheral nervous system. We are systematically knocking
downexpressionof genes specificallywithinClass IVdaneurons thathave
beenannotatedas translation factors andRNAbindingproteinswithin the
Drosophila genome. The screen has uncovered a number of candidates
involved in generating higher order dendritic branching andhighlights an
important role for post- transcriptional gene regulation in generating
morphological and functional cellular asymmetries during neurogenesis.
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Organs represent both structural and functional units of the animal
body. To fulfill their unique functions, organs develop distinctive
morphologies. However, the cellular and molecular mechanisms
underlying organ formation remain elusive. Here we report the
morphogenesis of Drosophila embryonic gonad. Embryonic gonads
consist of primordial germ cells (PGCs) and somatic gonadal
precursors (SGPs).The SGPs are specified in the mesoderm, toward
which PGCs migrate. Once associated with PGCs, the SGPs initiate
gonad coalescence by encapsulating PGCs in a spherical structure. The
lack of a proper SGP marker had prevented the detailed analysis of
gonad morphogenesis. In this study, however, we developed a
membrane GFP marker to examine SGP behavior during gonad
morphogenesis. Live imaging demonstrated that normal SGPs in the
anterior and posterior edges move inward to compact the gonad. We
found that this process is disrupted in an actin regulator enabled (ena)
mutant. enamutant SGPs are flatter than normal SGPs and tilt toward
the anterior-posterior axis, leading to incomplete gonad compaction.
Previous studies showed that DE-cadherin (DE-cad) affects gonad
compaction similarly to ena (Jenkins et al., 2003), and, in this study, we
found that ena genetically interacts with DE-cad and β-catenin. Taken
together, we propose that ena regulates the actin filament-mediated
action of adhesion molecules for proper gonad coalescence.
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The dynamic establishment and maintenance of cell polarity is
critical for epithelial morphogenesis. In the developing submandibular
salivary gland (SMG), the outer cell layer of the primordial bud is
polarized from the earliest stage in development, whereas the interior
of the bud is not. Themolecular mechanisms that distinguish between
these cell states remain unknown. We have previously reported that
Rho kinase (ROCK I) regulates fibronectin assembly in the basement
membrane (BM) of branching SMGs. Thus, we hypothesized that
ROCK-mediated BM assembly may be critical for SMG tissue polariza-
tion. Inhibition of ROCK I disrupted the polarized morphology of the
outer cell layer. Furthermore, immunocytochemistry for multiple BM
proteins revealed that such inhibition resulted in their accumulation,
together with their integrin receptors, at the cell surface within
epithelial buds, instead of at the basal periphery of the tissue. Since
epithelial cells utilize the Par complex as a cue to establish apicobasal
polarity, we examined Par protein localization in ROCK-inhibited
SMGs. We found that Par3, Par6, and Par1b were mislocalized to the
cortices of cells within the bud interior. Interestingly, inhibition of
myosin did not alter Par protein localization, suggesting that ROCK
regulates the Par proteins independently of myosin. Furthermore,
Par1b knockdown abrogated BM deposition, which may be mediated
by microtubule rearrangements. We propose a model for SMG tissue
polarization in which ROCK signaling in the interior of epithelial buds
prevents Par protein localization at the cell cortex, thereby preventing
BM deposition.
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